Cell-associated proteoheparan sulfate mediates binding and uptake of thrombospondin in cultured porcine vascular endothelial cells.
[125I]Thrombospondin (TSP) binds to porcine endothelial cells in a specific, saturable and time-dependent fashion and is endocytosed by a receptor-mediated process. The N-terminal heparin-binding domain is necessary for the interaction with the cell surface. Binding and uptake is inhibited by heparin and to a much smaller extent by other vascular glycosaminoglycans. Chemical modification of lysine and arginine residues of TSP, but not treatment of the molecule with neuraminidase, resulted in a pronounced loss of binding at the cell surface. Treatment of cells with heparitinase but not with chondroitin ABC lyase caused inhibition of binding and uptake of TSP. Inhibition of sulfation of proteoglycans on the cell surface by chlorate leads to a dose and time-dependent inhibition of binding and degradation of TSP. In the presence of chlorate, newly synthesized TSP is not incorporated into the cell matrix but mainly released into the culture medium, whereas localization and incorporation of newly synthesized fibronectin is not altered. A cell surface proteoheparan sulfate was identified as TSP binding macromolecule by affinity chromatography. The data emphasize the role of heparan sulfate proteoglycan as a receptor-like molecule for the specific interaction with thrombospondin.